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Applying Results from Soil-Gas Sarveys

The utility of soil-gas surveys is directly proportional to their accuracy in reflecting and
representing changes in the subsurface concentrations of source compounds. - Passive soil-gas
survey results are the mass collecied from the vapor-phase emanating from the source. The
vapor-phase is merely a fractional trace of the source, so, as a matter of convenience, the units
used in reporting detection values from passive soil-gas surveys are smaller than those employed
for source-compound concentrations.

The critical fact is that, whatever the relative concentrations of source and associated soil gas,
best resuits are realized when the ratic of soil-gas - measurernents to actual subsurface
concentrations remains as close to constant as the real world permits. Tt is the reliability and
consistency of this rafio, not the particular units of mass (e.g., nanograms) that determine
usefulness. Thus, BEACON emphasizes the necessity of conducting — at minimum — follow-
on intrusive sampling at one or two points that show relatively high soil-gas measurements to
obtain corresponding concentrations of soil and groundwater contaminants. These correspondent
values furnish the basis for approximating the required ratio. Once that ratic is established, it can
be used in conjunction with the soil-gas measurements (regardless of the units adopied) to
estimate subsurface contaminant concentrations across the survey field. It is important to keep in
mind, however, that specific conditions at individual sample points, including soil porosity and

-permeability, depth to contamination, and perched ground water, can have significant impact on

soil-gas measurements at those locations.

When passive soil-gas surveys are handled in this way, the data provide information that ¢an
yield substantial savings in drilling costs and in time. They furnish, among other things, a
checklist of compounds expected at each survey location and help to determine how and where
drilling budgets can most effectively be spent.




Beacon Environmental Services, inc.

Table 1

323 Williams Street, Ste. D
Bel Air, MD 21014

Analysis by EPA Method 8260B (Modified)

Client Sampie 1D: Meth_Bik BI1KKX5 BIKKY? BI1KILOO Bi1X1.01 BI1KL02
Project Number: 1923 1923 1923 1923 1923 1923
Lab File ID: 06092003 06092006 06092007 06092008 06092009 06092010
Received Date: 9/19/2006 /192006 8/19/2006 9/19/2006 9/19/2006
Analysis Date; 9/20/2006 9/20/2006 9/20/2006 9/20/2006 9/20/2006 9/20/2006
Analysis Time: 12:47 14:18 14:49 i5:19 15:50 16:20
Units: ng ng ng ng ng ng
COMPOUNDS
Vinyl Chloride <25 <25 <25 <25 <25 <25
1,1-Dichloroethene <25 <25 <25 <25 <25 <25
1,1,2-Tnchlorotrifluorocthane <25 <25 <25 <25 <25 <25
trans-1,2-Dichlorocthens <25 <25 <25 <25 <25 <25
Methyl-t-butyl Ether <25 <25 <25 <25 <23 <25
1,1-Dichloroethane <25 <25 <25 <25 <25 <25
c¢is-1,2-Dichloroethene <25 <25 <25 <25 <25 <25
Chloroform <25 <25 <25 <25 <25 <25
2,2-Dichioropropane <25 <25 <25 <25 <25 <25
1,2-Dichlorocthane <25 <25 <25 <25 <25 <25
1,1,1-Trichloroethane <25 <25 <25 <25 <25 <25
1,1-Dichloropropene <25 <25 <25 <23 <25 <25
Carbon Tetrachloride <25 <25 <25 <25 16J <25
Benzene <25 <25 <25 <25 <25 <25
1,2-Dichloropropanc <25 <25 <25 <25 <25 <23
Trichloroethene <25 <25 <25 <25 <25 <25
1,1,2-Trichioroethanc <25 <25 <25 <25 <25 <25
Toluene <25 <5 <25 <25 <25 <25
1,3-Dichloropropane <25 <25 <25 <25 <25 <25
1,2-Dibromeethape (EDB} <25 <25 <25 <25 <25 <25
Tetrachlorocthene <25 <25 <25 <25 <25 <25
1,1,1,2-Tetrachloroethane <25 <25 <25 <25 <25 <25
Chlorcbenzene <25 <25 <25 <23 <23 <25
Ethylbenzenc <25 <25 <25 <25 <25 <25
p & m-Xvlene <25 <25 <25 <25 <25 <25
Bromoform <25 <25 <25 <25 <25 <25
1,1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 <25
o-Xylene <25 <25 <25 <25 <25 <25
1,2,3-Trichloropropane <25 <25 <25 <25 <25 <25
Isopropyibenzene <25 <25 <25 <25 <25 <25
1,3,5-Trimcthylbenzene <25 <25 <25 <25 <25 <25
1,2 4-Trimethylbenzenc <25 <25 <25 <25 <25 <25
1,3-Dichlorobenzene <25 <25 <25 <25 <25 <25
1,4-Dichlorobenzene <25 <23 <25 <25 <25 <25
1,2-Dichlorobenzenc <25 <25 <25 <25 <25 <25
n-Butylbenzenc <25 <25 <25 <23 <25 <23
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 <25
Naphthalene <25 <25 <25 <25 <25 <25
1,2, 3-Trichlorobenzene <25 <25 <25 <25 <25 <25
Results in nanograms (ng). J = Estimated vatue below reported quantitation level. B = Detected in method blank. Page | of # P



Beacon Environmental Services, Inc.

Table 1

323 Williams Street, Ste. D
Bel Air, MD 21014

Analysis by EPA Method 82608 (Modifled)

Client Sample ID: B1KLO03 BIKLM B1KLO05 B1KL06 BIKLO7 BIKLOB
Project Number: 1923 1923 1923 1923 1923 1923
Lab File 1D 06092011 06092012 06092013 06092014 06092015 06092016
Received Date: 9/19/2006 9/19/2006 8/19/2006 9/19/2006 9/19/2006 9/19/2006
Analysis Date: 9/20/2006 9/20/2006 9/20/2006 9/20/2006 9/20/2006 9/20/2006
Analysis Time: 16:50 17:21 17:51 18:22 18:52 19:22
Units: Dg ng ng ng ng ng
COMPOUNDS
Vinyl Chloride <25 <25 <25 <25 <25 <25
1,1-Dichloroethene <25 <25 <25 <25 <25 <25
1,1,2-Trichlorotrifluorocthane <25 <25 <25 <25 <25 <25
trans-1,2-Dichloroethene <23 <23 <25 <25 <25 <25
Methyl--butyl Ether <25 <25 <25 <25 <25 <25
1, 1-Dichloroethane <25 <25 <25 <25 <25 <25
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 <25
Chioroform <25 <25 <25 <25 <25 <25
2,2-Dichloroprapane <25 <25 <25 <25 <25 <25
1,2-Dichlorocthane <25 <25 <25 <25 <25 <25
1,1,1-Trichloroethane <25 <25 <25 <25 <25 <25
1,1-Dichloropropens <25 <25 <23 <25 <25 <25
Carbon Tetrachioride 187J 197 <25 30 137 30
Benzene <25 <25 <25 <25 <25 <25
1,2-Dichloropropane <25 <25 <25 <25 <25 <25
Trichloroethene <25 <25 <25 <25 <25 <25
1,1,2-Trichloroethane <25 <25 <25 <25 <25 <25
Toluene <25 <25 <25 <25 <25 <25
1,3-Dichloropropane <25 <25 <25 <25 <25 <25
1,2-Dibromoethane (EDB) <25 <25 <23 <25 <25 <25
Tetrachloroethene <25 <25 <25 <25 <23 <25
1,1,1,2-Tetrachloroethane <25 <25 <25 <25 <25 <25
Chlorobenzene <25 <25 <25 <25 <25 <25
Ethylbenzene <25 <25 <25 <25 <25 <25
p & m-Xylene <25 <25 <25 <25 <25 <25
Bromoform <25 <25 <25 <25 <25 <25
1,1,2,2-Tetrachloroethane <25 <5 <25 <25 <25 <25
o-Xylene <25 <25 <25 <25 <25 <25
1,2,3-Trichloropropane <25 <25 <25 <25 <25 <25
Isopropylbenzene <25 <25 <25 <25 <25 <25
1,3,5-Trimethyfbenzene <25 <25 <25 <25 <25 <25
1,2, 4-Trimethylbenzene <25 <25 <25 <25 <23 <25
1,3-Dichlorobenzene <23 <25 <25 <25 <25 <25
1,4-Dichlorobenzene <25 <25 <25 <25 <25 <25
1,2-Dichlorobenzene <25 <25 <25 <25 <25 <25
n-Butylbenzene <25 <25 <25 <25 <25 <25
1,2,4-Trichlorobenzene <25 <25 <25 <25 <25 <25
Naphthalenc <25 <25 <25 <25 <25 <25
1,2,3-Trichlorobenzenc <25 <25 <25 <25 <25 <23
Results in nanograms (ng). ¥ = Estimated value below reported quantitation level, B = Detected in method blank. Page2 of ¥ ’



Beacon Environmental Services, Inc.

Table 1

323 Williams Street, Ste, D
Bel Air, MD 21014

Anatysis by EPA Methed 8260B (Modified)

Client Sample ID: BIKLO0S BIKL16 BIKL1] BIKKX6 BI1KKX7 BIKKX8
Project Number: 1923 1923 1923 1523 1923 1923
Lab File 1D: 06092017 06092018 06092019 06092020 06092021 06092022
Received Date: 9/19/2006 9/19/2006 9/19/2006 9/19/2006 9/19/2006 9/19/2006
Analysis Date: 9/20/2006 9/20/2006 9/20/2006 9/20/2006 9/20/2006 9/20/2006
Analysis Time: 19:53 20:23 20:54 21:24 21:54 22:25
Units: ng ng ng ng ng ng
COMPOUNDS
Vinyl Chloride <25 <25 <25 <25 <25 <25
1,1-Dichloroethene <25 <25 <25 <25 <25 <25
1,1.2-Trichlorotrifluoroethane <25 <25 <25 <25 <25 <25
trans-1,2-Dichlorocthene <25 <25 <25 <25 <25 <25
Methyl-t-butyl Ether <25 <25 <25 <25 <25 <25
1,1-Dichloroethane <25 <25 <23 <25 <25 <25
cis-1,2-Dichloroethene <25 <25 <25 <25 <25 <25
Chloroform <25 <25 <25 <25 <25 <25
2,2-Dichloropropane <25 <25 <25 <25 <25 <25
1,2-Dichloroethanc <25 <25 <25 <25 <25 <25
1,1,1-Trichloroethane <25 <25 <23 <25 <25 <25
1,1-Dichloropropene <25 <25 <25 <25 <25 <25
Carbon Tetrachloride <25 <25 <25 <25 <25 <25
Benzene <25 <25 <25 <25 <25 <25
1,2-Dichioropropane <25 <23 <25 <25 <23 <25
Trichiorocthene <25 <25 <25 <25 <25 <25
1,1,2-Trichloroethanc <25 <25 <25 <25 <25 <25
Toluene <25 <25 <25 <25 <25 <25
1,3-Dichloropropane <25 <25 <25 <25 <25 <23
1,2-Dibromoethane (EDB) <25 <25 <25 <25 <25 <25
Tetrachloroethene <25 <25 <25 <25 <25 <25
1,1,1,2-Tetrachloroethane <25 <25 <25 <25 <25 <25
Chlorobenizene <25 <25 <25 <25 <25 <25
Etbylbenzene <25 <25 <25 <25 <25 <25
p & m-Xylene <23 <25 <23 <25 <25 <25
Bromoform <25 <25 <25 <25 <25 <25
1,1,2,2-Tetrachloroethanc <25 <25 <23 . <25 <25 <25
o-Xylene <25 <25 <25 <25 <25 <25
1,2,3-Trickloropropane <25 <25 <25 <25 <25 <25
Isopropylbenzene <25 <25 <25 <25 <25 <25
1,3,5-Trimethylbcnzene <25 <25 <25 <25 <25 <25
1,2,4-Trimethylbenzene <25 <25 <25 <25 <25 <25
1,3-Dichlorobenzene <25 <25 <25 <25 <25 <25
1,4-Dichlorobcnzene <25 <25 <25 <25 <25 <25
1,2-Dichlorobenzene <25 <25 <25 <25 <25 <25
n-Butylbenzene <25 <25 <25 <23 <25 <25
1,2,4-Trichlorobenzens <25 <25 <25 <25 <25 <25
Naphthalene <25 <25 <25 <25 <25 <25
1,2,3-Triehlorobenzene <25 <25 <25 <25 <25 <25
Results in nanograms (ng). J = Estimated value below reported quantitation Jevel. B = Detected in method blank. Page 3 of P



Beacon Environmental Services, Inc,

Table 1

323 Williams Street, Ste. D
Bel Air, MD 21014

Analysis by EPA Method 8260B (Modified)

Client Sample ID: BIKKX9 BIKKY0 BIKKY1 BIKKY?2 BIKKY3 BIKKY4
Project Number: 1923 1923 1923 1923 1923 1923
Lab File ID: 06092023 06092024 06092025 06092026 06052027 06092028
Received Date: 9/19/2006 5/15/2006 9/19/2006 9/19/2006 9/19/2006 9/19/2006
Analysis Date: 9/20/2006 9/20/2006 9/20/2006 9/21/2006 9/21/2006 9/21/2006
Analysis Time: 22:55 23:26 23:56 12:27 12:57 1:27
Units: ng ng ng ng ng ng
COMPOUNDS
Vinyl Chlonide <25 <25 <25 <25 <25 <23
1,1-Dichloroethene <25 <25 <25 <25 <25 <25
1,1,2-Trichlorotrifluorosthane <25 <25 <25 <25 <25 <25
trans-1,2-Dichloroethene <25 <25 <25 <25 <25 <25
Metiryl-t-buty] Ether <25 <25 <25 <23 <25 <25
1, I-Dichloroethane <25 <25 <25 <25 <25 <25
cis-1,2-Dichlorocthene <25 <25 <25 <25 <25 <25
Chloroform <25 <25 <25 <25 <25 <25
2,2-Dichloropropane <25 <25 <25 <25 <25 <23
1,2-Dichloroethane <25 <25 <25 <25 <25 <25
1,1,1-Trichloroethane <25 <23 <25 <25 <25 <25
1,1-Dichloropropene <25 <25 <25 <25 <25 <25
Carbon Tetrachloride 9J <25 9J 2 <25 <25
Benzene <25 <25 <25 <25 <25 <25
1,2-Dichloropropane <25 <23 <25 <25 <25 <25
Trichloroethene <25 <25 <25 <25 <25 <25
1,1,2-Trichloroethane <25 <25 <25 <25 <25 <25
Toluens <25 <25 <25 <25 <25 <25
1,3-Dichloropropane <25 <25 <25 <25 <23 <25
1,2-Diromocthane (EDB) <25 <25 <25 <25 <25 <25
Tetrachloroethene <25 <25 <25 <25 <23 <25
1,1,1,2-Tetrachlorpethane <25 <25 <25 <25 <25 <25
Chlorobcnzene <25 <25 <25 <25 <25 <25
Ethylbenzcne <23 <25 <25 <25 <25 <25
p & m-Xylene <25 <25 <25 <25 <25 <25
Bromoform <25 <25 <25 <25 <25 <25
1,1,2,2-Tetrachloroethane <25 <25 <25 <25 <25 <25
o-Xylene <25 <25 <25 <25 <25 <25
1,2,3-Trichloropropane <25 <25 <25 <25 <25 <25
Isopropylbenzene <23 <25 <25 <25 <25 <25
1,3.5-Trimethylbenzene <25 <25 <25 <25 <25 <25
1,2,4-Trimethylbenzene <25 <25 <25 <25 <25 <25
1,3-Dichlorobenzene <25 <25 <25 <25 <25 <25
1,4-Dichlorobenzene <25 <25 <25 <25 <25 <235
1,2-Dichlorobenzene <25 <25 <25 <25 <25 <23
n-Butylbenzene <25 <25 <25 <25 <25 <25
1.2,4-Trichlorobenzene <25 <25 <25 <25 <25 <25
Naphthalene <25 <23 <25 <25 <25 <25
1,2,3-Trichiorobenzene <25 <23 <25 <25 <25 <25
Results in nanograms (ng). J = Estimated value beiow reported quantitation level, B = Detected in method blank. Page 4 of B ’



Table 1

Beaconr Environmental Services, Inc,
323 Williams Street, Ste. D
Bel Air, MD 21014

Analysis by EPA Method 8260B (Modified)

Client Sample 1D B1KKY5 BiXXY6 BIKKY7 BIKKYS
Project Number: 1923 1923 1923 1923
Lab File 1D: 06092029 06052030 06092031 06092032
Recerved Date: 9/19/2006 9/1972006 9/19/2006 9/19/2006
Analysis Dare: 9/21/2006 9/21/2006 9/21/2006 972172006

Amnalysis Timne: 1:58 2:28 2:59 3:29
Units: ng ng ng ng

COMPOUNDS
Vinyl Chloride <25 <25 <25 <25
1,1-Dichloroethene <25 <25 <25 <25
1,1,2-Trichiorotrifluoroethane <25 <25 <25 <25
trans-1,2-Dichloroethene <25 <25 <25 <25
Methy)-t-butyl Ether <25 <25 <25 <25
1,1-Dichioroethane <25 <25 <25 <25
cis-1,2-Dichlorocthene <25 <25 <25 <25
Chloroform <25 <25 <25 <25
2,2-Dichloropropane <25 <25 <25 <25
1,2-Dichloroethane <25 <25 <25 <25
1,1,1-Trichloroethane <25 . <25 <25 <25
1,1-Dichloropropene <25 <25 <25 <25
Carbon Tetrachloride <25 <25 <25 <25
Benzene <25 <25 <25 <25
1,2-Dichloropropane <25 <25 <25 <25
Trichloroethene <25 <25 <25 <25
1,1,2-Trichloroethane <25 <25 <25 <25
Toluene <25 <25 <25 <25
1,3-Dichloropropane <25 <25 <25 <25
1,2-Dibromoethane (EDB) <25 <25 <25 <25
Tetrachloroethene <25 <25 <25 <25
1,1,1.2-Tetrachloroethane <25 <25 <25 <25
Chiorobenzene <25 <25 <25 <25
Ethylbenzene <25 <25 <25 <25
p & m-Xylene <25 <25 <25 <25
Bromoform <25 <25 <25 <25
1,1,2.2-Tetrachloroethane <25 <25 <25 <25
o-Xylene <25 <25 <25 <25
1,2,3-Trichloropropane <25 <25 <25 <25
Isopropylbenzene <25 <25 <25 <25
1,3,5-Trimethylbenzenc <25 <25 <25 <25
1,2,4-Trimethylbenzene <25 <25 <25 <25
1,3-Dichlorobenzene <25 <25 <25 <25
1,4-Dichlorobenzene <25 <25 <25 <25
1,2-Dichlorobenzene <25 <25 <25 <25
n-Butylbenzene <25 <25 <23 <25
1,2,4-Trichlorobenzene <25 <23 <25 <23
Naphthalene <25 <25 <25 <25
1,2,3-Trichlozrobenzene <25 <25 <25 <25

Results in nanograms (ng). 1= Estimated value below reported quantimtionlevel. B = Detected in method blank. Page 5 of 30 7



9000000

PASSIVE SOIL-GAS SURVEY
FIELD DEPLOYMENT REPORT

Project Information o) E Ec“ Client Information
Beacon Project No.: | 1923 | | v - Company Name: Environmental Assessment Srvcs.
Site Name: Burrow Investigation ENVIRONMENTAL}| Office Location: Richland, WA
Site Location; Hanford Site, WA Samples Coliected By: | & 774¢~
— I3 Wilthems Staeed, Subie D, Bel Alr, M) 21014, Sbo078-2510
FIELD Date Emplaced | Date Retrieved FIELD NOTES
SAMPLEID |2 Pst-ole 09 /B -clr {e.g., asphalt/concrete covering, description of sample location, sampling hole depth,
Time Emplaced | Time Retrieved cartridge/vial condition)
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000000

PASSIVE SOIL-GAS SURVEY

FIELD DEPLOYMENT REPORT
Dete Emplaced | Date Retrieved
FIELD FIELD NOTES
SAMPLEID |27 -//-06& of-18-2% (e.g., asphalt/concrete cavering, description of sample location, cartridge/vial condition)
Time Emplaced | Time Retrieved B
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CHAIN-QOF-CUSTODY
PASSIVE SOIL-GAS SAMPLES

i Project Information » E nﬁnﬂ Client Information ]
Beacon Project No.: | 1923 () Company Name; | Environmental Assesstment Svcs.
Site Naine: Burrow Investigation ENVIRONMENTAL| | Office Location: | Richland, WA
Site Location: Hanford Site, WA Samples Submitted By: | 4. 7, /e~
Analytical Method: EPA Method 8260B Saite 1, Del Ale, MD 2 | Contact Phone No.: o9 3PS L¥S/

Target Compounds: Beacon Project Number 1923 Target Compound List ]
Comments
Field SampleID | u‘,;’;"'f;"'l‘s';'z;l” ) (only necessary if problem or discrepancy)
. K kXS Y Condition of sample or vial Date Time Initial

___Trip 1) 4833 1905 Bikk XS
ZiA <ol x| 1973 BikkXb
2iA —o2 | «F (1923  elkkXT

_l_=a? [ x8 11923 BikkX3

] —ed [XF 11903  BikkA§

-o5 |yp [1923 Bikkie
~et | YL 11923 Bikkidl
-03 | Y& 1192} _ wikk Y2
~og | Y73 (923  vikk Y3
—o? | Y4 {1923 Biki Y4
—ro_{ Y5 933~ RxKYS —
/i {933 BikkYb
—/2 2 [1923 _ mikkYE
-3 _{YB |13 BIkk'$
%
1 _ ]
Shipment of Field Kit to Site -— Custody Seal # 0220858 Intact? Y/ N
Rellnquished by: Date/Time I Cowrer | Received by:_ Date/Time
Lo S Z;,;% 9-7-2006 / 1700 Hours FedEx 8- 7 Hev_ sttt oP-ef-oe/ 300 fos_|
. 2/ by
Shipment of Field Kit to Laboratory — Custody Seal# »2R08.5 7 Intact? ﬁ
Relipguished by: Date/Time ___Courier Received by: Date/Time frodpoc
m—— =1L 0ly /1L : AT | OB TEDE Frs
I~ i /e urs N Lel 9-18- 2006/ 1915 hes
Page } of a
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CHAIN-OF-CUSTODY

PASSIVE SOIL-GAS SAMPLES
Project Information nme aﬂ N Client Information
Beacon Project No.: | 1923 o Company Name: Environmental Assessment Svcs.
Site Narge: Buirtow Investigation ENVIRONMENTAL| | Office Location: Richland, WA
| Site Location: Hanford Site, WA Samples Submitted By: | 4. 77-#er
Aualytical Method: EPA Method 82608 23 Willrgs Sireet, Suite I,_Bet Al MD 2004, modsssye | Contact Phone No.: T 3Fs ~¥8/
Target Compounds: Beacon Project Nuinber 1923 Target Compound List
Comments
Ficld Sample ID (il.;?_l}asl:l ::’sp lel::) ) {unly necessary if problem or discrepancy)
1k K¥ ¢ omy Ceondition of sample or vial Date Time Initial
WHC-0i] & Yqd1ad3  Bikkiq
WY -0z BikLog| 1923 WMk o2
: N -X] @i | 1923 Bk i
~o4 @21 1923 blkL2Z o
~os] {_ @311923  %iktg3
—ety &4 [ 1923  wikepY
-3 Zs | 1933 Blkt2s
I -4 & 113923 BikLFé |
—o7 311923 Bikile?
1D B | 1923 _ ®ik L2%
4 S7 11923 w129
-2 [ 1933 Bik LD
ST E T Pile LIL
—
Shipment of Fietd Kit to Site — Custody Seal # 0220858 Infact? (¥) N
Reliuquished by: Date/Time Courier Recelved by: Date/Time ]
Hopar Shegh. 9-7-2006 / 1700 Hours FedEx BT A er 412 09 -cBvte [/ fBoe b
Shipment of Field Kit to Laboratory — CustodySeal # Ol 08 5 G ~ Intact? (Y N
Relinquishked by: Date/Time Courler Received by: Date/Time
: : /. L5 Hoger 9-1§-2006_/ (013 hrs_|
- L
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